Everolimus enhances TRAIL-mediated anti-tumor activity of liver resident natural killer cells in mice.
In transplantation, innate immunity plays a pivotal role in immunosurveillance and host defence against microbes and neoplastic cells. Liver-resident NK cells express TNF-related apoptosis-inducing ligand (TRAIL), which distinguishes them from conventional NK cells. In this study, we investigated the impact of mTOR inhibition on liver-resident NK cells in comparison with that on splenic NK cells in a mouse model. In mice that received everolimus (EVR) for 7 days (range: 0.0125-0.25 mg/kg/day), the proportion of splenic NK cells was unchanged, whereas the number of liver NK cells including TRAIL+ NK subpopulation increased for all doses of EVR. Consistently, liver-resident NK cells from the EVR-treated mice displayed enhanced cytotoxicity against TRAIL-sensitive neoplastic cells. EVR treatment inhibited the transition of the immature subset of liver NK cells to a mature state. The negative regulator of NK cells FoxO1 was activated as a consequence of impaired mTORC2-dependent AKT phosphorylation. Activated FoxO1 both reduced T-bet expression and induced TRAIL expression, thereby inhibiting NK cell maturation and promoting the antitumour activity of the immature subset of liver NK cells in response to EVR treatment. These findings indicate that EVR treatment enhances the antitumour activity of immature liver-resident NK cells through TRAIL upregulation.